Objective of this study was to estimate genetic parameters of milk coagulation properties 18 (MCPs) and individual laboratory cheese yield (ILYC) in a sample of 1 018 Sarda breed 19 ewes farmed in 47 flocks. Rennet coagulation time (RCT), curd firming time (k20) and curd 20 firmness (a30) were measured using Formagraph instrument (Foss, Hillerød, Denmark) 21 whereas ILYC were determined by a micro manufacturing protocol. About 10% of the milk 22 samples did not coagulate within 30 minutes and 13% had zero value for k20. The average 23 ILCY was 36%. (Co)variance components of considered traits were estimated by fitting 24 both single-and multiple-trait animal models. Flock-test date explained from 13% to 28% 25 of the phenotypic variance for MCPs and 26% for ILCY, respectively. The largest value of 26 heritability was estimated for RCT (0.23±0.10) whereas it was about 0.15 for the other 27 traits. Negative genetic correlations between RCT and a30 (-0.80±0.12), a30 and k20 28 (-0.91±0.09), and a30 and ILCY (-0.67±0.08) were observed. Interesting genetic 29 correlations between MCPs and milk composition (rG > 0.40) were estimated for pH, NaCl 30
Introduction 47
The Italian dairy sheep stock consists of about 5.5 million ewes. The largest breed is the 48 Sarda with more than 3 million sheep (BDN, 2014) . The Sarda breed accounts for about 49 43% of the national total ovine stock and about 4% of EU sheep stock (Eurostat, 2014) . 50 The total milk production of the Sarda is about 300 000 t of milk per year (about 4% of total 51 world production, FAOSTAT, 2014). The breeding programme currently involves a 52 breeding nucleus of 212 941 milk recorded sheep farmed in 1 032 flocks, and the 53 commercial population (ICAR, 2014) . Since the beginning of the program, the total milk 54 yield per lactation has been the main selective goal of Sarda sheep (Sanna et al., 1997;  k20 is the time at which the typical oscillation graph reaches the width of 20 mm, and a30 is 116 the width of the graph at 30 min after rennet addition. ILCY was determined according to a 117 modified method of Othmane et al., (2002) , further details of the methodology used are 118 provided in Manca et al., (2016 ). The predicted pecorino cheese yield (PPCY) was also 119 calculated using the equation proposed by Pirisi et al., (1994) : PPCY = 1.747 x protein% + 120 1.272 x fat%. observed for MY (0.08), FP (0.10), PP (0.13) and CSN percentages (0.15) ( Table 3) .
205
Moderate to high phenotypic correlations were observed among coagulation traits 206 (Table 4 ). The curd firmness at 30 min showed a negative correlation with RCT and k20.
207
Conversely, k20 was positively associated with RCT (rP = 0.84). ILCY and PPCY presented 208 moderate to low positive correlations with RCT-k20 and negative with a30, respectively.
209
Genetic correlations between MCPs were large and negative, those involving a30, positive 210 (between RCT and k20) respectively. The largest value was for the correlation between k20 
Phenotypic and genetic correlations between milk coagulation and milk quality traits 222
Phenotypic correlations among the three MCPs and milk traits were negligible apart from 223 those involving SCS, pH and NaCl (Table 5 ). In particular, pH was negatively and 224 moderately correlated with a30 and pH (rP=-0.42) and positively and strongly with RCT, 225 respectively. NaCl and SCS were moderately correlated with three MCPs. Moreover, RCT but smaller than the value (24%) observed on Sarda bulk milk (Giangolini et al., 2004) .
249
The result of the present study are similar to those observed in dairy cattle where the 250 proportion of samples that did not coagulate and those with missing k20 are on average 251 19% and 33% across studies, respectively (Bittante et al., 2012) .
252
According to some authors, the milk coagulation process should be faster in ovine than is the interaction between predicted cheese yield and a30 as function of the fat percentage Moderate to high positive genetic correlation were found between NaCl, a30-k20.
362
Conversely unreliable negative genetic correlation were found between SCS and RCT, NaCl and SCS (0.98±0.31) was found in the present study. This is an interesting results 366 because suggest the possibility to use indirect indicators of udder status (different from 367 SCS) linked to the rennet properties. As far as cheese yield concern, the positive genetic 520 521 Table 4 Phenotypic correlation (below the diagonal) and genetic correlation (above the diagonal) 522 between sheep milk traits and milk coagulation properties estimated with a 5-trait animal model 523 (standard error in brackets). 524 
